Background. Using the self-determination theory (SDT) framework, we examined how 7
by exercising or dieting (n = 37). Their responses were excluded from the analyses. The final 1 sample included in our analyses constituted 156 participants (age = 31.01 ± 13.21 years, 80% 2 were female, 65% were white). Of these participants, 73 had a weight loss goal and 83 had a 3 weight maintenance goal. In terms of responses with respect to physical activity and diet 4 behaviors, we received 129 responses in reference to exercise, and 91 in reference to diet (i.e., 5 64 participants completed questionnaires in reference to both exercise and diet). The final set 6 of questionnaires was sent to participants three months after T2 (T3). At T3, participants were 7 asked to complete the same measures of behaviors associated with weight management (i.e., 8 physical activity, healthy and unhealthy diet behaviors), and psychological well-and ill-being 9 (as in T1, so we could examine changes in these variables across the 6-month period. Ninety 10 eight questionnaires (63% of T2) were returned, corresponding to 80 sets of responses in 11 reference to exercise and 57 in reference to diet (39 participants completed both sets of 12 questionnaires). Again, a similar attrition rate from the second to third time point was found support. Ten items from the original HCCQ that were relevant to the context of exercise and 22 diet behaviors were used (e.g., "My important other listens to how I would like to do things"). 23
Important others' controlling behaviors were measured by an adapted version of the 24
Controlling Coach Behaviors Scale (CCBS; Bartholomew, Ntoumanis, & ThøgersenNtoumani, 2010). Items from the original sport-specific scale that captured relevant aspects 1 of weight management behaviors were used. Six items were thus modified to measure 2 controlling behaviors in this study (e.g., "My important other is less supportive of me when I 3 don't stick to my diet regime"). Responses for the two scales were made using a 7-point scale 4
(from strongly disagree to strongly agree). 5
Satisfaction of basic psychological needs. Four items for autonomy (e.g., "I feel it is 6 my own decision to diet") and competence (e.g., "I can overcome challenges when I diet") 7 need satisfaction from the Basic Needs Satisfaction in Sport Scale (Ng, Lonsdale, & Hodge, 8 2011) were modified to measure the corresponding constructs in terms of exercise and diet 9 behaviors. Satisfaction of the need of relatedness was measured using four items adapted 10 from Richer and Vallerand's (1998) scale (e.g., "With respect to my exercise engagement, I 11 feel understood"). For all three needs, a 7-point scale was used (from strongly disagree to 12 strongly agree). 13
Psychological need thwarting. The 12 items of the Psychological Need Thwarting 14
Scale (Bartholomew, Ntoumanis, Ryan, & Thøgersen-Ntoumani, 2011) were modified to 15 measure thwarting of autonomy (e.g., "I feel others push me to behave in certain ways"), 16
competence (e.g., "Situations occur in which others make me feel incapable"), and 17 relatedness (e.g., "I feel others reject me") with respect to exercise and diet behaviors. 18
Responses were made using a 7-point scale (from strongly disagree to strongly agree). 19
Exercise behaviors. The Godin leisure-time exercise questionnaire (Godin & 20 Shephard, 1985) was used to measure participants' exercise behaviors. Specifically, 21 participants were asked to report the number of times they engaged in strenuous (e.g., 22
running), moderate (e.g., brisk walking), and mild exercise (e.g., golf) for at least 15 minutes 23 in the last seven days. Each type of physical activity was assigned a different metabolic 24 equivalent of task (MET) weight (strenuous, 9; moderate, 5; mild, 3). The frequencies of thethree types of activity were multiplied by their respective weights, and then summed to form 1 a MET score of exercise behaviors. 2 Healthy and unhealthy diet behaviors. Participants' diet behaviors were measured 3 using a scale by Neumark-Sztainer, Story, Hannan, Perry, and Irving (2002). The scale 4 measured both healthy (3 items; "ate less sweets", "ate more fruits and vegetables", and "ate 5 less high-fat foods") and unhealthy (5 items; "skipped meals", "made yourself through up", 6
"taken diet pills", "fasted for a day or more", "taken laxatives or water pills") diet behaviors. 7
Participants were asked to respond to how often they engaged in behaviors described in the 8 items using a 5-point scale (from never to always). 9
Psychological well-being. Life satisfaction was measured using a scale developed by 10 Diener, Emmons, Larsen, and Griffin (1985) . The five-item scale was designed to measure 11 respondents' overall life satisfaction (e.g., "In most ways my life is close to my ideal"). A 7-12 point scale was used for responses for life satisfaction (from strongly disagree to strongly 13 agree). To measure self-esteem, a scale developed by Rosenberg (1965) was used (10 items; 14 e.g., "I feel I have a number of good qualities"). Responses for self-esteem were made using a 15 4-point scale (from strongly disagree to strongly agree). 16
Psychological ill-being. Participants' depressive symptoms were measured using the 17 seven depression items from the Hospital Anxiety and Depression Scale (e.g., "I have lost 18 interest in my appearance"; Zigmond & Snaith, 1983 ). Responses were given using 4-point 19 scales (the anchors varied across items). 20
Results

21
Descriptive Statistics, Cronbach Alphas 22
With reference to exercise, 47% of participants nominated their spouse or romantic 23 partner as the most influential important other, and 32% of participants nominated a close 24 friend. With reference to diet, 71% nominated their spouse or romantic partners, while 15%of participants reported that one of their parents had the most impact on their diet behaviors. 1
To examine whether results might have been biased due to participant dropout, we compared 2 (using one-way ANOVAs) T1 scores of all measured variables for participants who 3 completed T2 questionnaires versus those who did not complete the T2 assessments. No 4 significant differences were found. Similarly, we compared scores of variables measured at 5 T2 for participants who completed T3 questionnaires versus those who did not. Again, no 6 significant differences were found. Descriptive statistics and Cronbach alphas of all measured 7 variables are presented in Table 1 . Cronbach alphas for healthy and unhealthy diet behaviors 8 measured at both T1 and T3 were low (α = .41 to .61). This might be because the items 9 measured distinct behaviors that correspond to healthy and unhealthy dieting 1 . The Pearson 10 correlation between need satisfaction of competence, autonomy, and relatedness was 11 significant with reference to both exercise and diet (.25 to .66 for exercise, .55 to .76 for diet; 12 p < .01). Similarly, psychological need thwarting of competence, autonomy, and relatedness 13 was significantly associated with one another (.72 to .81 for exercise, .78 to .84 for diet; p 14 < .01). To eliminate possible multicollinearity effects in the path analyses, the unweighted 15 means of satisfaction and thwarting of the three needs were used as scores for need 16 satisfaction and need thwarting, respectively 2 . 17
Predicting Psychological Needs, Weight Management Behaviors, and Well/Ill-being 18 We conducted path analyses using the Bayesian approach to test our hypotheses 19 because this approach was found to produce more accurate evaluations of model fit and 20 parameter estimates when sample sizes are small or when the assumption of normality is 21 In the Bayesian approach a 95% credibility interval (95% CI) is 6 generated for each estimated parameter; the median was used as the point estimate. If the 7 95% CI for that estimate did not encompass 0, a true relation between the variables would 8
likely exist. 9
We tested models, separately for exercise and diet contexts, with perceived autonomy 10 support predicting need satisfaction, controlling behaviors predicting need thwarting, and 11 need satisfaction/thwarting in turn predicting outcomes measured at T3 (Figures 1 & 2) . 12
Outcomes measured at T1 were used as control variables for the corresponding T3 outcomes 13 in these models. Residual variances between psychological well-and ill-being outcomes 14 (with reference to both exercise and diet), as well as those between healthy and unhealthy diet 15 behaviors (with reference to diet) were allowed to correlate as we hypothesized that these 16 variables are related. 17
With reference to exercise, the initial model we tested had a poor model fit: PCC-χ [.00, .21]). 8 * * * * * * * * * * * * * * * * * * * * * * * * * 9
Insert Figure 1 here 10 * * * * * * * * * * * * * * * * * * * * * * * * * 11 A similar approach was used to examine the model with reference to diet behaviors. 12
That is, we first examined the model with need satisfaction/thwarting predicting outcomes 13 . 6 * * * * * * * * * * * * * * * * * * * * * * * * * 7
Insert Figure 2 here 8 * * * * * * * * * * * * * * * * * * * * * * * * * 9
Discussion 10
The purpose of this study was to examine how autonomy supportive and controlling 11 behaviors from important others might affect individuals' psychological need 12 satisfaction/thwarting when engaged in weight management. Furthermore, this study also 13 investigated how psychological needs predict behaviors associated with weight management 14 (i.e., exercise and healthy diet) and psychological well/ill-being. In line with our hypotheses, 15 we found that perceived autonomy support provided by important others predicted higher 16 levels of need satisfaction in individuals with weight management goals. Also, when 17 important others used more controlling behaviors, individuals reported higher levels of need 18 thwarting. In terms of the predictive paths from need satisfaction/thwarting to behavioral and 19 well-being outcomes, the results were mixed. We hypothesized that need satisfaction 20 (thwarting) would predict increases (decreases) in adaptive weight management behaviors 21 and psychological well-being outcomes. Further, we expected that need thwarting 22 (satisfaction) would predict increases (decreases) in maladaptive weight management 23 behaviors and psychological ill-being. However, we found that some of the outcomes, 24 including exercise behaviors and psychological well-and ill-being, were very stable acrossthe 6-month period. As a result, need satisfaction/thwarting did not predict changes in these 1 variables as hypothesized. Therefore, instead of examining changes in these variables, we 2 examined how need satisfaction/thwarting predicted these behaviors and perceptions 3 measured three months later. In terms of behavioral outcomes, we only found that changes in 4 unhealthy diet behaviors were predicted by need thwarting. Inconsistent with our hypotheses, 5 both need satisfaction and thwarting did not predict physical activity and changes in healthy 6 diet behaviors. The predictive paths from need satisfaction/thwarting to psychological well-7 and ill-being outcomes were in the directions we hypothesized. However, the 95% CIs of 8 paths from need satisfaction to life satisfaction (exercise), self-esteem (exercise), and 9 depression (exercise and diet) encompassed zero. With reference to diet, the 95% CI of the 10 path from need thwarting to life satisfaction also included zero. 11
One possible explanation for the null findings in terms of need satisfaction and 12 thwarting predicting changes in the outcomes is that these SDT variables may fluctuate more 13 on a daily basis (Bartholomew, Ntoumanis, Ryan, Bosch, et al., 2011; Reis, Sheldon, Gable, 14
Roscoe, & Ryan, 2000) . Although the general perceptions may be stable across six months, 15 as found in our study, fluctuations within shorter periods of time were not detected because 16 SDT-variables and the outcomes were measured three months apart, and not simultaneously 17 within the same time point. 18
Our findings have implication for important others (e.g., spouse, close friends) who 19 are trying to help individuals manage their weight. Important others should use more 20 autonomy supportive behaviors (e.g., acknowledging negative feelings, providing rationales, 21 and choices). In our study we found that when participants perceived more autonomy support 22 from their important other, their psychological needs were satisfied. In line with SDT, we 23 also found that need satisfaction, with respect to diet behaviors, predicted life satisfaction. 24
Although the corresponding 95% CIs marginally encompassed zero, true effects may alsoexist from need satisfaction to life satisfaction (95% CI [-.02, 37]) in reference to exercise. In 1 contrast, important others should avoid using controlling behaviors (e.g., contingent rewards, 2 conditional regard) when helping others manage their weight, even if these behaviors are 3 based on good intentions. In our study controlling behaviors predicted need thwarting. 4
According to Deci and Ryan (2000) , the thwarting of needs would lead to involvement in 5 compensatory activities that undermine health and optimal human functioning. In our study 6 need thwarting predicted lower life satisfaction (exercise), lower self-esteem (exercise and 7 diet), more depressive symptoms (exercise and diet), and unhealthy diet behaviors (diet). Thus, we feel it is important that controlling behaviors and need thwarting are incorporated 5 into future SDT-based research in the health-related contexts. 6
Of all participants who completed both exercise-and diet-specific questionnaires 7 regarding important others, 88% reported that the same individual had the most influence on 8 both the exercise and diet behaviors. This may explain why the associations between 9 important others' behaviors with respect to exercise and diet were high (r = .69 to .56, p < .01, 10 for autonomy support and controlling behaviors respectively). Moreover, researchers have 11
shown that motivational "spill-over" effects may exist between exercise and diet behaviors 12 (Mata et al., 2009); we found strong correlations between need satisfaction/thwarting with 13 respect to exercise and diet (r = .75 to .77, p < .01, for need satisfaction and thwarting 14 respectively). This suggest that when individuals manage their weight by engaging in both 15 exercise and diet behaviors, their need satisfaction/thwarting, and also their motivation, in 16 reference to the two behaviors may be related. 17
Limitations and Future Directions 18
There are a few limitations to this study. For instance, although all participants were 19 managing their weight, only a minority of them were either overweight or obese (about 37%). 20 Nevertheless, our study was about weight management and not necessarily weight loss. Also, 21 similar to other research on weight management (Williams et al., 1996), most participants in 22 our study were female (about 80%). However, the proportion of overweight or obese men is 23 also high -about 66% of males and 57% of females in UK were overweight or obese in 2009 24 (OECD, 2011). Moreover, for participants who indicated they were managing their weight bydoing physical activity, some differences may exist between the types of exercise behaviors 1 they engaged in and their sport participation history. These factors could be measured in 2 future research as they might influence mean levels of physical activity. 3
The self-reported nature of weight management behaviors of participants is also a 4 limitation of the study and might be a possible reason for the lack of prediction of exercise 5 behaviors and healthy diet behaviors. We suggested above to examine daily fluctuations in basic needs 2 satisfaction/thwarting, behaviors associated with weight management, as well as 3 psychological well-and ill-being outcomes. Studies could recruit participants who have just 4 started a new weight management program. As a result, daily fluctuations in these variables 5 may be more apparent when compared to general changes over a longer period (e.g., six 6 months). 7
In the current study, we only asked participants to report behaviors of one important 8 other; future research may examine how outcomes may differ when participants interact in 9 their weight management efforts with important others with conflicting interpersonal styles. 10
Finally, research has shown that low need satisfaction may cause participants to become more 11 susceptible to temptations (Schüler & Kuster, 2011 1 To ensure that the low internal consistency of the measures for diet behaviors did not affect our results, we tested different models in which the mean scores for healthy or unhealthy diet were replaced by scores from only one of the items for the construct. We found that the credibility intervals of the path coefficients between the needs variables and healthy and unhealthy diet in the different models overlapped irrespective of which item we used to represent the broader constructs. Therefore, we feel that it was appropriate to keep all items as indicators of healthy or unhealthy diet. 2 We conducted two path analyses using the Bayesian estimator in Mplus, separately for exercise and diet, to determine whether there were differences between the paths from autonomy support to each of the three need satisfaction variables, and from controlling behaviors to each need thwarting variable. The 95% CIs of the paths from autonomy support to autonomy, competence, and relatedness need satisfaction were compared. For both exercise and diet, the 95% CIs were found to overlap substantially, suggesting no differences between the paths. This was also the case for the paths from controlling behaviors to each need thwarting variable. 2 We also analyzed path models using maximum likelihood to examine whether the results would be similar. 3 Separate path analyses were conducted by controlling for participants' sex, age, weight management goal, or body mass index. Path coefficients remained largely unchanged (median of changes was .004) compared to the initial model. With reference to diet, a small number of paths that were different from zero initially encompassed zero when control variables were included. This might be due to the small sample size for diet. Details of these analyses could be requested from the first author. 
